Objective. This study aims to determine the convergent and discriminant validity and internal consistent reliability of the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) Tagalog among adult Filipinos with differentiated thyroid cancer (DTC).
INTRODUCTION
An assessment of disease and treatment outcomes of any patient with cancer is usually incomplete without an evaluation of health-related quality of life (HRQoL). In recent years, there has been a growing body of literature focusing on this outcome measure not only among patients with more common cancers like breast and colon, but also others including thyroid. 1 In the Philippines, thyroid cancer is ranked eighth of the top ten cancers, with an estimate of 3288 new cases among men and women in 2015. 2 In tertiary centers with facilities for total thyroidectomy and radioactive iodine (RAI), mortality rates are low at 0.3% for papillary thyroid cancer and 2.5% for follicular thyroid cancer. 3 While increased survival and good response to treatment are established among Filipino thyroid cancer patients, there are currently no published studies about the HRQoL in this specific population.
One reason for the paucity of HRQoL-related research on thyroid cancer in the Philippines is the limited number of validated tools in Tagalog to assess different quality of life dimensions. The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) is one of the most widely used tools for quality of life assessment initially developed in Europe and used in around 3000 studies worldwide since its development. 4 It is a general cancer questionnaire, with its latest version (version 3) having been translated in Tagalog and pre-tested among 15 Filipino patients with different cancers as per procedure from the EORTC Quality of Life Group. 6 The psychometric properties of the Tagalog version have been previously evaluated in a sample of adult Filipino females with breast cancer but not in thyroid cancer patients.
two questionnaires on patients with differentiated thyroid cancer (DTC) during the module development process revealed low correlation between scales from the two tools suggesting each tool reveals unique aspects in HRQoL and thus may be administered together. 8 This study was done in order to evaluate the convergent and discriminant validity. concurrent validity, as well as internal consistent reliability of the EORTC QLQ-C30 Tagalog before clinical application in larger scale studies on HRQoL among Filipino patients with DTC can be initiated.
METhODOLOgy Setting
The Philippine General Hospital outpatient clinics (medicine, surgery, thyroid) was the study site for patient recruitment. It is a tertiary hospital in Manila catering to around 10,000 patients with benign and malignant thyroid diseases per year being referred from across the Philippines.
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Study design and sample size
This cross sectional-analytical study was part of a larger study seeking to determine factors affecting quality of life among adult Filipinos with differentiated thyroid cancer who have undergone thyroidectomy with or without RAI (Protocol No 2017-296-01).
A sample size of 96 subjects each responding to 30 items achieves 80% power to detect the difference between the coefficient alpha under the null hypothesis of 0.70000 and the coefficient alpha under the alternative hypothesis of 0.80000 using a two-sided F-test with a significance level of 0.05000. With a 10% allowance for non-response, a total of 106 subjects were recruited for the study.
We recruited 106 adult Filipinos age 19 or above, with histopathologic-confirmed diagnosis of DTC at least two months after any form of thyroidectomy and/or RAI, at any disease stage, and who can understand and read Tagalog consecutively attending the outpatient clinics. Respondents with acute illness or chronic illness in acute decompensation, with concomitant malignancy, cognitive impairment or severe eye disease precluding questionnaire completion were excluded. After giving written informed consent, all eligible patients answered two questionnaires, the EORTC QLQ-C30 Tagalog version 3 and the Short Form 36 Tagalog version 2 (SF-36), the reference used to evaluate concurrent validity. All questionnaires were self-administered after appropriate instructions from research assistants, who were available to answer any questions before and until the patient completed the forms. Respondents answered questionnaires in a quiet room before or after seeing their physician with no time limits imposed.
Medical charts were reviewed for clinical data and interviews were done to complete information on demographics not available in the chart. Thyroid cancer staging was based on the American Joint Committee on Cancer (AJCC) classification system, 7 th edition, for differentiated thyroid carcinoma. 10 Response to Therapy Responses to questions under the five functional domains and symptoms are rated on a four-point scale, from "not at all" to "very much", while responses to questions under global quality of life are rated on a seven-point scale from "very poor" to "excellent". All domain and item scores were linearly transformed into a scale of 0 to 100 as per EORTC Scoring Manual. 12 A high score for a functional domain and global health scale means a relatively high level of functioning while a high score for each symptom means a higher level of problems.
B. Short Form-36 Tagalog
The SF-36 is a thirty-six-item questionnaire that evaluates general health status across any population, with or without disease.. It assesses domains such as physical health, role limitation due to physical or emotional problems, bodily pain, vitality, social functioning, mental functioning and general health. Items are scored on a three or five-point scale depending on the domain. Raw scores are transformed into a 0-100 scale as per developers' scoring instructions. Higher scores mean better level of functioning and quality of life.
The second version of the SF-36 was used as the reference to evaluate concurrent validity with the EORTC QLQ-C30 Tagalog as the former had been previously translated in Tagalog and validated among a large sample of community and urban-dwelling Filipinos. 13 Furthermore, it is comprehensive and evaluates similar dimensions in quality of life with the EORTC QLQ-C30.
Ethical consideration
Ethical clearance was obtained from the University of the Philippines Manila Research Ethics Board. Permission to use EORTC QLQ-C30 and SF-36 Tagalog versions were obtained from their respective developers.
Statistical analysis
Descriptive statistics were used to summarize the clinical and demographic characteristics of the respondents. Frequency and proportion were used for nominal variables, median and range for ordinal variables, and mean and standard deviation for interval/ratio variables. Spearman's correlation coefficient was computed to measure concurrent validity between homologous scales of the EORTC QLQ-C30 and SF-36, as well as to correlate the scores of individual items to its own domain and other domains for convergent and discriminant validity respectively. Convergent validity was satisfied if item-domain correlation was >0.45 while discriminant validity was satisfied if the correlation coefficient between an item with its own domain was higher than other domains. 14 Scaling success rate for convergent validity was computed as the percentage of item to within-scale correlations >0.45 over total number of correlations. Scaling success rate for discriminant validity was computed as the percentage of items with correlations that are higher within-scale than with other scales over total number of correlations.
Cronbach's α was used to measure internal consistent reliability of the domains of the EORTC QLQ C-30 Tagalog. Internal consistent reliability was met if α is at least 0.70. 14 Data were encoded using Microsoft Excel and analyzed using STATA 15.
RESULTS
A total of 104 respondents were included in the final analysis. Two patients were excluded: one due to an extensive number of missing answers to items (>50%); and the other due to having another malignancy aside from DTC on chart review (Figure 1 ).
The mean age of respondents was 43 years. Many were from Metro Manila (40%), and Region 4 (32%), Region 3 (17%), which are Tagalog-speaking provinces. Majority were female (84%) and finished high school (58%), were married (54%) and unemployed (66%). The most common type of cancer was papillary thyroid cancer and its variants, which is consistent with national figures.
2 Majority also underwent total thyroidectomy (77%) without neck dissection (75%) and received RAI (70%) at different doses (Table 1) . Respondents took about an average of nine minutes (range to accomplish the EORTC QLQ-C30 Tagalog and twenty minutes (range 5-56) to accomplish the SF-36 Tagalog.
Correlation between homologous scales of EORTC QLQ-C30 Tagalog and SF-36 Tagalog was moderate particularly in the scales of physical functioning, role functioning, pain, global health and social functioning. Weak correlation was found in the scales of fatigue and vitality as well as emotional functioning and mental health ( Table 2) .
Multi-trait scaling analysis of the Tagalog version of the EORTC QLQ-C30 showed satisfactory convergence particularly for the scales of global health, role functioning, emotional functioning, social functioning and the symptom scale of nausea/vomiting (Table 3 and Table 4 ), where correlation of items with their own domain was >0.45. Discriminant validity was also demonstrated for the same aforementioned domains save for item 26 under social functioning which correlated more with the role functioning scale. Convergent and discriminant validity criteria were not satisfied for physical functioning, cognitive functioning, fatigue and pain scales.
Internal consistent reliability was demonstrated for the Tagalog version of the EORTC QLQ-C30 for the scales global health, role functioning, emotional functioning and symptom scale of nausea and vomiting ( 
DISCUSSION
The few existing studies on health-related quality of life among cancer patients in the Philippines mostly enroll patients with more prevalent cancers or those with terminal cancers using the EORTC QLQ-C30 Tagalog. 7, [15] [16] No studies have been done on emerging and relatively indolent cancers such as DTC. This study provides preliminary data on construct validity and internal consistent reliability of a tool that may facilitate comparisons in HRQoL domains with other types of cancers or with DTC from other countries.
Concurrent validity was demonstrated for scales of the EORTC QLQ-C30 Tagalog and SF-36 Tagalog measuring similar quality of life dimensions, i.e., physical functioning, social functioning, role functioning, global health, and pain where correlation was moderate. This finding corroborates with other studies which use different translations on populations with a multitude of cancer diagnoses. Correlation coefficients were in the range of 0.40 to 0.62 (physical functional, role functioning, social functioning) in Singapore, 0.34 to 0.53 (global health, social functioning) in Germany and 0.32 to 0.57 (global health, physical, role functioning, social functioning) in Turkey. [17] [18] [19] Weak correlation was found between fatigue and vitality scales in this study as well as emotional functioning and mental health. Reasons for this are unclear. Intuitively, items under fatigue and vitality measure similar concepts relating to loss of energy or tiredness while items for emotional functioning and mental health measure related concepts such as feeling anxious, depressed and happy. Moderate to strong correlations are found in many studies comparing scales of fatigue and vitality, while weak correlation was also found in a study in Turkey and Indonesia comparing emotional and mental functioning. [19] [20] The weak correlation for the current population may be due to the way the respondents interpreted and answered the translated items, or because the response anchors in one or both questionnaires.
Convergent and discriminant validity was established for the domains of global health, emotional functioning, role functioning, social functioning and nausea and vomiting confirming that the local translation did not compromise the hypothesized structure of the third version of the EORTC QLQ-C30 for these scales. Scaling errors however were noted for the physical functioning domain which had items with low correlation coefficients within its own scale or which correlated more with fatigue (Item 1), or emotional functioning (Item 4, 5). One possible explanation for this finding would be that the sampled respondents answered questions on physical function based on how physically tired or worried they were about their illness. These observations were previously reported in studies among Ethiopian and Indonesian cancer patients. [20] [21] Furthermore, low correlation coefficients for physical functioning items were also reported in Singapore, South Korea and Italy and attributed to skewed responses where the questionnaire was tested on a relatively functional cancer population with few physical impairments similar to the ones enrolled in this study. 17,22-23, For validation studies, sampling a heterogenous population with different disease severity or functional impairment is important as it allows a wide range of responses and yield better correlation.
14 Items under pain and cognitive functioning also did not meet convergent and discriminant validity criteria and may be due to the effects of translation of some terms. Pain is "sakit" in Tagalog, which is a homonym, and may refer to a sensation, which is the intended construct being measured by the scale in the English version or "sakit" as illness or disease. Some patients may have interpreted questions on pain as the latter thereby resulting in absence of convergence as well as a higher correlation with other functional scales. Item 25 where the term "pag-aalala" was used under cognitive functioning also had a higher correlation with emotional functioning. "Pag-aalala" is another homonym and may mean the act of remembering, the intended concept of item 25, or worry, the concept of item 22 under emotional functioning depending on one's pronunciation. Like pain, there may have been a variable interpretation by some patients of the meaning of "pag-aalala" thus leading to compromised convergent and discriminant validity. The global health, role functioning, emotional functioning and nausea and vomiting scales showed good internal consistent reliability with α ranging from 0.77 to 0.88. Save for role functioning, these scales were also the same scales with good psychometric performance when tested on a South Korean population with various cancers. 22 The physical and social functioning, fatigue, pain and cognitive functioning scales had suboptimal reliability with cronbach's α ranging from 0.38 to 0.64. Low cronbach's α has been consistently reported for the cognitive functioning scale not only in the English version but also in numerous other translations. 17, [19] [20] [21] [22] [24] [25] [26] On inspection, items comprising the cognitive functioning scale in the English version already measure distinct aspects of cognition, i.e., memory and concentration, and thus the respective translations in Tagalog also resulted in low inter-relatedness between items. During questionnaire development however, scales with low cronbach's alpha may be retained if it is outweighed by its clinical relevance in the population it is used on. 14 The suboptimal α for the other scales may be due to the different interpretations by the respondents of constructs especially for scales containing homonymous terms as earlier described. The limitation of this study is that although it enrolled patients at different disease stages and received different types of surgery with none to varying doses of RAI, it still sampled a relatively functional group of patients following up at the outpatient department thus the population may not have been representative enough of the entire DTC population. Although thyroid cancer and its treatment does not usually lead to physical disability compared to other cancers unless there is bone fracture or diffuse lung metastases for instance, it would be more informative to explore how scales perform if more of the respondents included are patients admitted or recently discharged after thyroidectomy, patients immediately post RAI, and patients on chemotherapy or radiotherapy as adding these groups of patients could result in more diverse responses and thus different impairments in the domains and symptom scales of the questionnaire. The study was also done in a single center, introducing selection bias and is another inherent limitation. Moreover, because of the cross-sectional design, the study questionnaire's test-retest reliability and responsiveness were not tested. Nonetheless, this study provides preliminary evidence supporting the validity and reliability of the EORTC QLQ-C30 Tagalog for certain scales when administered to adult Filipinos with differentiated thyroid cancer.
CONCLUSION
The EORTC QLQ-C30 Tagalog shows acceptable construct validity and internal consistent reliability for the scales of global health, role functioning, social functioning, emotional functioning, nausea and vomiting when administered to adult Filipinos with differentiated thyroid cancer. Further studies of longitudinal design and more diverse patient populations are recommended to corroborate the study findings and test responsiveness. Improvements in the translation of some items under the pain scale and cognitive functioning may be needed.
